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(54) EXAMINATION OF MICROORGANISM USING TACKY SHEET FOR EXAMINING MICROORGANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an examination method of a 
microorganism capable of carrying out monitoring at real time without 
accompanying microbial culture and detecting only specific 
microorganism to be examined, and useful for environmental research of 

medicines and foods in job site. 

SOLUTION: A tacky sheet 1 obtained by laminating a water-soluble 
tacky layer 2 consisting essentially of a water-soluble polymer to a 
water-permeable membrane 3 which does not permeate microorganisms 
is used for test of microorganisms and the tacky surface of tacky sheet 
1 is brought into contact with the surface of a microorganism to be 
examined and partial sequence of nucleic acid derived from the 
microorganism to be examined is specifically amplified by carrying out in 
situ PGR on the sheet to detect a cell having proliferated product. 
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(54) «ffi«*BRMstt«tt5'-h£fflVifca^«»tt»;&S5 



(57) [Sili^] 



1 h 




'3 37jc14Bg 



*SM3-a-)tf^. ^i^- h±rin situ PCR ^tf -oTK 
CiS^:®2 ] in situ PCR omiicmMOMMisJilfy 

[0001] 
[000 2] 

mm<ow-^^m^mmmicw u^rscijcjco. mm 
( 0 0 0 3 ] * /c. '^^^mmm:t}<D$>?>i^m<D^>y 

U > 7 ^ ;U - S > :/ U > 7 ^ ;l/ 5r -iS 

[0 00 4] ^6(C. E^eat. 114 li^. ^3-^. p 
3 5 2 ( 1 9 9 2) {C«> -f ;l'A±0ci*ia$:=3- h L 
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[0 0 0 5] Lifiiyfjiifih. 7- K^^^^^^'S^ci-C 
*^racD :3 > s _ 3 >;!,s|a c ip , ^il6±t?©Sii4 

[0 00 6] ttc. ^>7'U>7^;l/3?-iSt?«. 7j<^ 

7kmm&in<D0m.iX(Dm.m{^xit. mmx<D-^yzrvy 

[0007] ^x\ii. ^mmm(o ATP irv^y 

[0008] 
[0009] 

[iSgi*j|?^-r?./cfe©^ia] :$:*BJ^?>«^ ±fB©g 

^f^tLxtj:i>7mm^mmt. ^^^m^mMsatj: 

^) «:a^ilM^^ft43-(±.&CitcJ:Dl!«^iJn±©^!^ 

^<^mm^m.'^- h±xmmofcm. in situ pcr 

T«}J>; T;b^? '<'A-c3t^iK3©??^E;&^-if y >i^-rs 

[0010] -r^Cto-^^ *^BJ«. 7K^14i«^;&i^ 
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?:^®!i-r^^;ffi-C^>S„ #CC. :$:^HJ«, in situ PC 
[0011] 

[0 0 1 2] ^tt:iL/-C;4c^14t?*.S<btt. *S*^JO. 
5 gr*!3 0 m 1 ©^®7K{C^ST2 5 ^J&lrt(C^:^(C;g 

[0013] 3fs:^B^©M«tt'>-- KC*JWSS*ffli 
[0014] *^BjCDifiS3tttS^- h CD-llifeSfeil*^ 1 

vimr. m 1 (c*jt,^T. ( 1 ) ir^mm^m^mLi^ 

-H-C*0> *S«B (2) *sS7Kffig (3) ±icS«3 
[0015] i^aPB (2) ij^yi^. T'5>\:: 

;k 2-b Kn^^'>x5^;l/Ti"; U- 2-^h=^^-> 

[ 0 0 1 6 ] <t *5*f $ L/lvK^ttK^T-i Or> 
-hib-r«. ^ISl-4©T;U=i + i'«<!:M^|!j2 
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i>r)T^ u- L/i^o *^e«j{c«. m«2 - 

2-:/h+e^i5^;UTi'y U- 
=^i/>^a t*;UTi' y u- 4 -y h+->-/5^;UTi7 y 

U'-h, 3 -X h + e^7"P fJUTi' y U- h> 4-ih 
+i^:/5^;UTi' y u- h. 3 6«:, ^h + ^'hyxg^u 
>yy3-;uri'y u- ^ h+i^h yx5^u>yy 

y U- htci'<DTJt':3 4^~>T>il/+b><^y :3-;l/T 

y u - h w e. n . f^^Kted^^ifc » fj: ^td^ e. . 2 

-jt \-^Us.f-jVTi7 0ly-l-. 2-x|- + i/x3^;l/T 

N-fxjl.^^i'AiUTtt. 5~7MIS©N- fx;l. 
^i'^A^SisMSn^.. N-b'^;U-2 -fO 

y F N - bfxji/ - 2 - y K>> N - bf— 2 

©®y&>6 N - b'xjl-- 2 - fp y F>*W4 L/(,\ 

[0017] rji=i=^iyT)v=^}i'r^ y I — hosa^ffl 

^:^ft©6 0-8 Oaa%-C*0. $6icSif*L<»6 

^^©2 0~4 0«jl%-C*«3. S6«cSf*L<» 

2 5~3 5fi«%t?*-5, 

[0018] *?§l4i«^3^^©ss{3t». ^n^ne^^BSfti 
mt. mmm-^. %itm^. mmm^. mm^. %m. 
[0019] 3 mm.tmm^^^^ri>fc\i>^. 

55Mt»?^«i b-CB-^iiS*^ 1 0 0 ~4 0 0 -C, J(f * L < 
B200~350 'CCib-^i^-C* ^©*^«^i L 

ilTJUn-Jl'i L/TB, xg^U^i'y =J-;U, i?x5^U 

>:j^y=i-jK h yxg^b^i-'y At<yx^Lx> 
d/yn-ji/. :?'pfu>i'y 3-;k 5}<y r^u 

OTB, JSS^yg^-^A^ ^-fby g^-^A/cCi^^i^-ct 

S. cn6^J<14^g55-^!|^5S?©<SfflfiB. ttJtJl (2) 

^ff^iiKT Stt«mffl<iS4^^©*^ 5-90 mS%-C* 
[0 02 0 ] S7j<14^ ( 3 ) i L/TB. 7N-;b7-jltfft. ft 
^Hz^bP-XM. ■:'-'l'n>J!i< ^Hy;t7-5i<~^>-l' 
yf^ h5 7;I/:i-px5'U>M. 7 ^ -h 

PH2;up-x]^> =i<y7 v-fbb'-yf^>M, ^g^^^u^? 

b>i^^b'-JUita^^^. x3^U>i^g?b'x;t/it^^ 
i*©»n7j<^»iB)*i6^cSJg|. ;i< y X— 5^;ux;Uj^>Jig. 
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[0 02 1 ] ( 3 ) ©7LStt> m^^=S:l^<Dm. 

mm<Dm. m^mi. r^ses, ssffij^©® 
mykim ( 3 ) (DjimimmMmdi&^cDmmi'C ^-ox lo 

f^tctt. lOMinfeiT. mt.L<\tAumWf. J: 0 

( 3 ) ayumtO . 0 1 nm&±. L<it 
0. 0 5Mmfe(±, .fcOWasKttO. l/zmJWi-C* 

(3)cr)?LS«0. 0 1-0. 1 Mm> J?$l/<«0. 
02-^0. 05Atm-e*S. 

[0 02 2] S/c. ff!SUfc®t*!Bj<&Hl^^a^rtf-i!i 20 
■rS0C|^OT«, MTkttM (3) (D«ffi«2 OumJS^T 

«-i^m^^ci'-CS*t4M (3) ©»r®*SI^L--C. M 
[0 02 31 hit. H 2 tC^T J: 5 

(c, m^mm o) 5&33#-rs/c*©3tJ$ft (4) 

6{ca®$nri^r«>J:u. (4) JFfOftif 

( 1 ) i oxmm^ikmmmich^&iics.mmm'c^z 

[0 0241 :^^m<r>%^m^U- V ( 1 ) tt. fiflJliE^ 

<D-fS(i.xm^-^ii.h. m«. 7)<j§14i«:53-^i*57Kttfi 
^!g5®i?:^WTi.7K^jS5:3t}#<*±tC^7ftG, 1 0 
•C~2 0 0-C-C$£*iSI$-l±4Ci{Cj;-:>rt{ja$n-5. # 
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®{i 1 4 0 °CW± 1 8 0 °CfeiT75i«F$ L < . tht,mt 
U< tt 1 5 0 -CiJli 1 7 0 -CtiTT*^, 
[ 0 0 2 5 ] ^fc. C©7 VCDmmt 

i^Scifc-c^S, urff e>nyc7 ^;^ARo•i^- 
^»ffS©Ji^(cm»rO■c. (1) iur 

[0 026] 2|c^?g{C*it,»TW> 7j<^14i5^5&C©7 

[002 7] t.fcj^mmii^^i^'- h ( 1 ) ssB 

»t^i-^4^^ i -5 C i *!-C* -5. Uismmm 
»EOG (x5^^>3^:^i1^-(' F:yx) gfe. r 

& ii<DtliMm.<Dmimmt^ y v-c^^grtc J: o r s 
[002 8] *l6Bj©sft5^i4i^- h ( 1 ) ^^i,»-cS»* 

m¥m.^'n^ijm<^-^\<^x^mri>, m^\t. ^mn<o 

^m^iy-h (1) 3&5^*5n/ca-^5&R IS^ci®M 

iI5i$/c»2~5ii]jE*Lr. 
^BJ©::^ffi©:Actf^c5Si«©— T;y-x4?>yEfc© 
S«B$^c*}^:t^fflffi©^'fl:©'C^iB*^i^J:< > S^oT^ 

iifT^j;5Cc. )I«|5i!gi€:it-?>TCi«:j:'J^<©ia^ 

[002 9] mm^txfcw&mmmu. i^KRtc^ts-p 

[0 03 0 ] @S«^»fflSS©7c©Jf^)ll*5<i;i>'mrt 

•3, m^m^mi}at?>i3fitsmm*i$>^i!fi. ^mM(>c 
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as 1 ~ 1 0 o ~ 3 

[0 03 1 3 *fflBi2©^S^ffliB. IS-PCR*+^^ffc•^i• 
P c RMfSfflK^^s^fl^cD^Mtc+t^iiMr # s J; ^ tc lo 

■Sti^. y v^5^-AA5a«0. 0 1~10mg/ml© 

riisiSfflT, o-3o°c©iaa[T. i~6o^. */c. 20 

7'af--i':^-H2MSI»0. 0 1 ~ 1 M g/m 1 (D?/iSffi 
H-C, 0 ~ 3 0 "CCDia^. l~6 0^1f^ CiJi^S?^ 
Ut*. ilS©^?y!!iSttPCRittiS!gJ©iNBJai^'\©i« 

[0 03 2 ] $P,OC. IS-PCR(C*jlf ?,;gB<jMM*iDNA 
©«^. RNase^aa*m»« ^«)iMiaF*9©RNA^ 
^ft?L/T*5< CiT&iW^L-l^, RNa s eS&a^ft^iL 
•C«. 0. 0 1 — 1 Omg/m 1 ©?^effiH-C. 0~5 
0-C©SST. 1~6 O^30W*U<«^3n.S. 30 

[003 3] ±sB©H5©!affl. ^JLtoaJB J:afR N a s 

c<!:«:j:otf^= ^msjLW^T'ik. mmm^Wim 

[ 0 0 3 4 ] in situ PCR tit. ffl)BS^fF5S©if 

a&titT|g^?n/cin situ -f y rS^'-Y H2*-J> a > 

•ffi(c p c Rm^m.^'^t>-\ifcmu^m^mm-v$> o > a 

lNSM*±f PCR^tf ^CitCctOs Iffl«a*/cf9 1 3f 
-S]^©Sa«©DNA*«^tB-r.2>C<b3!)it?$5, Uj^c 

b/c -i? D N A ^t^^tHf -5 (1 i *5 Bjtgr* 
[0 0 3 5 3 is-rcRicj^ffl$n^Sf55t^t*jiS©P C 
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^ig)a*©®^^!^sfi<jtciiipiLff s 1 s*©7-^ -r 7 

-> 4a^©7^*+i^J?5'U:i-i^K=;';>^ (dAT 
P. dCTP. dGT^icfciy^dTTP) *sd:iyWf^i4D 
NA!j<yy5--lf5:^J5^. :i:^tCJSD-rS6«:T r i s 

^^»/S^©i^«?s> Mgc 1 , , Kc K mmm^ 
[0 03 63 *^Bjcc*si»r^ffl$ns7'5-rT-iL 

^©■C. 10~50ife». »^ U<»1 5-3 OiteSg 
g©:j-'j=f3?i7U3j-5^ K-c&4i(iJ:i,i. :*:SP^ 
©JEiBNeM© 1 6 S r R N A^iFf-^mmti, E U B 
7*7 -7-, ;*:Jllli*J<J:0*>'^^*-7)l (shigella sp.) © 
16S r RNAjte^©J?>?:Jii|ii-rSECOL-SH 
I •7-. l®lfWJlii14:Aclill©^P I fccfc 

D^iiae^^^ifin-r -5 E V Tfc j:afE V s 7-5 -r 

[0 0373 ^"fir^iyy- i> F= U >^»ikJ^^i: 

[0 0 3 8 ] Wf^'ttDNA!}<y^7--fe'«. as®pc 
R-C^Sn^STaq DNA5j<y^^--te'. Amp r 
iTaq DNAJPy^'7— fef, pfu DNAsJOJ^ 
vent DNA!j<yy^— fef^*!-r'^-C€effl 

[0 03 93 SrT'^-l'-?-. ^f':t+->p<i'L/:tS'F = 

y >K*s<fcow?^i4D N A jj<y ^ ^— i^©fiiffl?SK», 

-en-eno. 0 5~ 1 Mmo 1 /m 1 > 0. 0 1 ~ 1 /x 
mo l/ml*}J;t^O. 1 ~ 1 0 U/m 1 L/ < 

[0 0403 is-PCRtt. -rut)-^. >jE.ssm^mM* 

F <3X* • ^f^V 3}-t±M) , CeneAmp PCR system 
1000 (7S-^=>i;L.-7-ttM) ^755^^, 
[0 04 1 3 iiitiJSJEBtt. its© P C R i m^OU^is 

m^&9 5'C 1^?-. T--y >y5 0°C 1^. fflfi 
jS)t>7 2-C 2^©-!t>ri';l'©«^. 3 0^-ii^}\^mSi 

[0 0423 IS-PCR*^Tf^« F:*f7;^3Ci^6K2l* 

M^S^OfflU, «5S^g©7r >;?.;Uic-te-;/ h L-T^iS 
JCc;©PCRJSlSfflii5^^:?i[jS?j!£*L. $ »DiC+^7j<?5tU 
t:*^6^^ttlXfi«:^■r^©3!)^Sf * 

[0 0433 !&*J. ^fl«Ji-r-S<^i^*iRNA-C*i» 

^, aS©RT-PCR?4rffll,^6n.2>ffifE^Sl&©X 
S*ii*iiSlSCC5feiE-o tr^f x.tf ctt^. jtl£^;SfS«as 
4 2*OFISn 0-3 0^mmit>iai,. JSIt^TSI. 

9 4*cjw±-r5~i otS-rasBE^aa-r-scitcjroiEig 
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^*?r^rg ? -a- ^ i i 4> R N A - c D N A - 2|s:iR^ 

[0 044] :^m'mo:>'^^^^ij&it. ±fais-rcR(c 

[0 045] mmmm=?:m.mmicmytmt!^r^i5mt u lo 
7 H2 >^gs d u T p (ca^-r 6 n 

^^#^dUTPidTTPiC!>^:;H:fc«a^O. 

1 : 0. 9~o. 5 : 0. 5ss-c*s. nwmm^^ 

9^:t->T^-h (F I TO . Cy 3. C 20 

[0046] mmmm^^mmicm^m^-t^:^m^ u 
i;5=f+^'-5'':::.> (die) *fc»tf3f?^>^j&/r 

^^iSS^tC J: 9 d i gSfc«t^:t5^>=lr^A-r.S*\ 
>K©— BP*, d i gttc{t\^:t^>-vm^OtcTi'U 

[0 047] mmwa^n/cifiti^^rwr^^sfei^iai 

bTW. iit3e{S^!^rt«:«A3nfc«^a^U— !f- 
-Y hy-^-755^lf 6*1-5), 40 
[0 0 4 8 ] A^WJft-BaiiLT. FITCtilS^Snfc 

iiin^?:WT5Sii^iBjiNeja=&s#tscm7i&SRai^ (y2 

F-EDF 2^/c«FXA : -3>ttS¥) *5=kJ/B- 2 
A 7 -f ;U - (Jij^a : 450-490nm: KiiX : 5 2 
Onm) ?:fflO^-riai«a7fcT-Cffl^T-5i. ififiMigJ^W 

[0049] mmm^^mmmm-r^ij^t bx 

«. 7*7 v-{c 3 ' *^«ia)S^(c J; I? d i g S/cW 
t':*-9^>^:«A-r-57&>. *)t«PCRSfSfflseil4'©f' 

KH >K<D— SB?:, d i g 50 
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g */c«t*:*-9^>;&^AU, ;^i.>-c^««i^$n/ctad 

i g!nft$/c»!nt:':*-5^>5x^^ (T t*S^>r 4><j;lO ^ 

[0 05 0] mmmm^tifcmmmm^m-ri'^mim 
^mntuxit, TJi/*>;7*x7T3?--fe'©Ji^. n 

BTyx-V>m. HNPP (3 -fc FP=<^S^-N- 
2' -fcf7x:::;J/-2-:^7^iU>*;U7K+1^5 F-U 
>M) /F a s t R e d TR*s. ^/c. ^Jl'^f^l^if 
-H2'©«^. DAB (3. 3' -'JTiy-<>^i>» 

'fb^^3t»«-C*.SCSPD. CDP-Star^ 

[0 05 1 ] *fci;=f+->y^>-^f:i-5^>^::^Lfcra 

[0052] ^6CC$/c. iiifiM:fel©iS^J©:^S/-c« 
— SP^:?"p-:?'<bL'T. IS-PCf^T^tCin situ -'N-fr^ 

y -< -fe - 3 > ^ c i «c 0: 0 *»itiie^?rM^r 

i^r ^^#sfl«j)^c D N A cDif i|i*5|ac r ^> g WcDiejiJjiH 

[0 05 3] :*:^Bjoc ^mm^lb(OW&.^(Dm 
[0 054] 

[0 05 5] IDSS^ai 1 

1 0 omsgp. •;ju^::^5^ji'4 osasiJ, jiKib--<; 
5 9 ~ 6 2 "CT 1 2 mmm-^Ltco nhntcR 

)Cc;?#® 1 0 0 SSSPK: V 7'a f;l/T - ;!/ 3 7 Mfi 
g|5fc<fcO'7X2 SmSgp^^JjnU/d^. 7K2 0W|g|JiC* 
g?{b::f- F U "i? A 5 . 3 3 a«ai5^^JS $ ^^/c^K^«[€:^S^ 

/c. ^«SiJ->- h ^mSO . 2 /It mCDiK^WbjK 'J 7. 



u 

rf£«14i^- h ^r?f > CCDite«14i^- h?:l[S2 5mm 

}\^A±(,ci^mmo 15 7^ (WT. 0 15 7 tBswr 
i>) iixio' my cm' (ommmmm&-c^ti:km 
mm=s:mmmm^^i x i c my cm' (di^-oitb 

t bXO 1 5 7 ?r^S ^ci,>:^MI§*affi«2fS 1 x 

[0 0 5 6 ] ^^t)^ffl^««$-t±/ctt«ttt^- h^tt 

5f:;L'AT;l'7't F*^?K5 m 1 €r^U. 3 O^fSUn 
bfcmm.^\WMbtCo 'A^^-C. 0. lMg/ml7"P7- 
'(':^— fe'K >;^/- ••=?>>' n-T AttSS) 7K^?S^ 

jiML/Co 56{C1 Omg/m 1 RNa s eA (t^yv 

tt^) *2m l^ttlL/. 5 0°C-C3 0^ffl-/>+^-<- 20 

[0 0 5 7 ] ixi^v. KIB7k{biJ<u:^>'i'^^>M7 

S5»C3mM MgCl, :0. 1 mM dATP. d 
CTPfcJcCXdGTP : 0. 0 6 5mM dTTP : 
0. 0 3 5mM 7;U:tU-fe-^>*SlidUTP #0. 
4uM 5' -teJcO'S' -7-^^-7-:2U Taq 
DNAtJO;^ 7— if • •5'>-'N-f Att 30 

Si) D 5 0 M 1 *^i)nLTSg«pJtfe^g«rL-rS^-;l'L 
/c„ 'KfflLfc:7'^-rv— fe-;. h (5' -yz"(-^- : E 
VS-1, 3' -7*7-^v- : EVS-2 ; 

»o 1 5 7 ®-<o h +i'> 1 1 i!t&=f^mme^i>cmm-r 

•SfeODTfti. F;«/^;^=Srin situPCR 

(GeneAmp PCR system 1000 : >'^*— + >i;l/-7— ttSSf) 
iC^y hb. 9 4°C 1^. 5 0'C 1^, 7 2'C 2 

^©^aR1^-f e'>ii/t?3 oif'ri';i'PCRjsr£:4?f -o/c, 

[0 0 5 8] ±iaft!iIl(Cj:«3f#e.nfcRJf$^7-f ;^^^- 
%^ CD $ t-^^^m^mic -ky hbrmmLfctc6. -9- 

i>mmtio. 9 2x10* M/cm' t^tngnfc. — 

0 /cifflsattsi^ $ n j^c *i -3 fc. 
[0 0 5 9] mmmz 

mnm^ ^mmmm.it^ic2 - ^ v^%yr^ u u- f 7 so 
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0SS2P> N- f-;U-2 - fn >J F>3 OfiSgp> « 
-^ISJSffJi L-CTv^i^;^-ryy9^o- F y;uo. 175 
M:Si5*5cfcoma7j< : : v:/a/^V-;^ii 

■^^?fiJ (m«lt 1 6:23: 1 ) 25 0*«gp?r{±ji 

~6 2•c«:i^L^c7!>565B#r^*^iS^£;?^^fo/c. en 

0)20 sssp^Sr^flo -a-fctt^^crgjS^&iHJiSi 
*JiLh $ -cm^ u fc^. 1 3 0 -cr 7 
$-a-SCi{Cj:»3Jl$*i5 0 ^.mCyf&ml^'^•~V^n 

mm.) ^WMhtc. 3e.K:?LS*52 0 um. ;1S*5 2 
0 0 Mm©ffli»ffl©SiBS%xI<y h ^ -(I'd?- 

- h ^ff /c, C©5te«tt'>- F *ii;S2 5 mm©R?f$(C 
^Ofel^-rJWT©llifi{Cffil,*/c. jSiJ{cPET:7-<^UA± 
(cUfe^F-tJacfiS* 1X10' fli/cm' ©^ffiiNBiaSg 

fi-e^tf:^iias^aBiffliiai5S 1 X i o' ^a/cm' 

©U'<;U-Cff$lg3-li/c*>©?r-9->7VU«2|s:iU/-c„ ^ 
fc. :^7>i7S*iL/-C||fey F'i^S^S^^^i^jrt^;*^!® 

isss*«iiiBeiase^ 1 X 10' m/cm' <oi^-<)vvm 

[0 06 0] teRff$tt«tt~>- F y ^/5^-A7K^?S 

y 7 >7i^mmi<cmi^r^inmtmmm i 

<l5^ll(Cifflia©@5e*Jj:Of^?L«ia€rtf-5fc, C©7^ 
;Udf-^:is-PCRffl;^v-f F;^7-7X{c-fe^» F b. ^'^-fv 
-Hz f F^llfe-5^F'i7^SI©x>7"n h+s^>AillS^^ 
^mm^^^-i-?- (5' : SEA- 1. 

3' -7^7 -^v-: SEA- 2 : ^?ij®^) K.Smt?> 
l:imtmtm l lal«©:)^-^fcj; K).is-pa<^mMb 

/c„ sit;$?7f*. my -<}\y^-^+^ymo-c^^!t^<D 
^{c-fe^; For«ifeM^*»-ri*Biiai»!*§FSijL//£. -y- 

>7-;l.^2js:;S:^ilLfcM:7 •^-'l':>--C«, 0. 9 6X1 

0^ my cm' (Dm^^-&Lfcmmi)mm^nfc^ — 
[0 06 1 ] mmm^ 

^y i-f-;U4<y:*--Jl' (•t^>--;'i'^SP-7 5 0 ; 

^m'am.m 5 oaisuiia^^t;?? y -i; a 1 

'&7K3 0 0fi«g|5tC®j»L/, cntCT4'y;UKl OOfi 
*r^5>:#iA*>'XJl'?:iix.fcl 1 S»©:7 5;:<.ritcttii 

;^t,^-r. M^mi!S*6 o*ctc«^usi^i/!4j&s6 
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(c^k^-fb* "i; A 2 . i mm^^yk 2 o mm^ic^m b 

/c*;S?g* 5 5 mmmoV-y:^ >?d7XSP-750i* 

MVtc, c©M:7 ^ Ji/i?-/l:is-PCRffl;^5'r KJtf^xtc 
-fe h L-fcS^. PC RSlfeffl^^ C 3 mM Mg C 
1, : 0. ImM dATP. dCTP. dGTPfcJ: 
(>*dTTP:SO. 4nM n-:S^'5>^^5' -fcj: 
(>-3' : 2U Ta q DNAsi^y^^— fe* 

42 f- ( 5 • - 7*7 -f v-(D^aie7!j;SriB^jai5JiJ## 

fC^U/c) itMlEMm<D'J^V-~ADNA (rDNA) 20 

F^f-^X^Srln situ PGR (CeneAmp PGR system 1 

000 >x;uv-ai!|) (c-fe-v hb, 9 4'C 1 

55V1^. 7 2°C 2^CD?ag-9-'C i'Jl'-CS O-y- 
'f i7;l-PCRSf£;^tf-3/c„ Kmmr^ik. KAf^ 

p c RKit^mmm^mmwt^ u tc, 

[006 2] ±ia^2;aK:<J; «3f#e.n/cR?^M7 ^ 

m^t^'^Mic-fe yvb xmm vfctc^. m 30 

feM^*l6T-2.filMa*S0. 92X10' ffl/cm' iJIffi 
^n/c CS$SE5i^, Vol. 22, Mo. 3, 13-18 (1994) 
OC. t h©Mffi^i»{c«l 0^~1 0' <l/cm' ©«B 

[0 0 6 3 ] 11*6^4 

2 (Dum-cn p>tifc mmmi ^> - h ^uss^ 3 

Jb^-^IS-PCR^X^-r K;^f7;^fC-fe •;; h L> PCRS 
mmUMi 3 mM MgCl, :0. ImM dAT 40 
P, dCTPfccfcO'dGTP : 0. 0 65mM dTT 
P:0. 0 3 5mM i^:J=*=2^y->:^^dUTP § 
0. 4AiM5" -*5cfci>'3' - -7'^ ■7- : 2 U Ta 
q DNA^yy7--te' (•<-'J>;^/- • v>7N^'A?± 
D 5 0 y 1 5:^J]nL-C2gtjDltg^cS?:LT'>->il/b 
/c. ^'^-f-^-Hz-y h»||*6W3 i|SIO< EUB:?'5'f 
•7-^^mbfc. KX^-r Vi^^y^^in situ PGR 
^ (GeneAmp PGR system 1000 ; ^n'— + > 

{C-fe->. H>> 9 4*C 1^. 5 5*C 7 2°C 

2^©igS-9--('i'.»i'-c3 otf-f d'J^PCRSJ:c:^&^f -o so 



ItPg^- 1 0- 1 36 9 9 9 
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fc. SlSi^7«, ^;l.^-^)i»m*T25fe^f^. 0. 
1 M e/m l©7'Prw':^--fe'K-C3^Pa1MSL>fc. § 
e)tC3 Omg/m 1 ©■5i^jfiLV»TJl':/5 > (BSA) 7j< 
^?R-CSS(C-r3 0^fa:/a^»^^>i^«iaU/c. BSA 
1 5 M 1 ^TfliJ y 7 * X 7 r ^f-Hz^iiJiS^d- 
+ -> y ytn»^m i L , 2 6 tC^St? 4 5 
>+a--c-hLfc. *i5fef*. HNPP46-J;0'Fa s t 
Red TR4:-^ts7i<.mL^my -<)Vii-±icmrb. 
$ 6 icmUicx 3 0 ^P^toS Ufc. 7Kgfef^. m^y^)i 

aW^^tf-S'JL/ciC6, 6. 0X10' <l/cm' -C 

[0 064] 

[^BJ©jai«] 3|s|6?5©^^!^l5«^iS«ig«^i£J«i 
IS-PCR©:?"^>^V-:Sr3S^(CillRr.SC<i:K: 

!m<Dmm^t^m- ^ c t ^^-c * -5, #cc2|s:#6hj©:&s 

»PCR**«Jffi-r-5.©T, •:fa'tJ^}i':^itbfc't>'{}\^:^ 
DNA^^^ffi-rSCiJ&ioJtl-C**). -iJ-f Jb;^®^©*! 

[0065] 
[|B?>M] 

i2^J#-^: 1 
i2?iJ©S3 : 2 0 
i2?iJ®M : 

m<Dm. : 

m'i<Dm.m : m<Dmm ^^dna 
ia^ij : 

GGCnWVCAC ATCCAAGTCG 20 
[006 6] : 2 

iS^iJ©S3 : 2 4 
B3^J©S : ^ 

il©^ : 

ie^j©aa : fte©igs? ^^dna 

QGACTACCAC GGTATCTAAT CCTC 24 

mi] *^Bj©*5«tti^- ho-mmmm^^^tmm 
(0 2 ] *^Bj©te«tt'>- h©ffe®jiife!i8a*^-rtti 

1 tt«14'>- h 



(9) 
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